Synthesis of azidotubulin: a photoaffinity label for tubulin-binding proteins.
A photoaffinity label for the identification of tubulin-binding proteins was synthesized from phosphocellulose-purified bovine brain tubulin and (N-hydroxysuccinimidyl)-4-azidosalicylic acid. The azidotubulin derivative retained the ability to undergo temperature-dependent microtubule assembly and disassembly. When incubated with purified tau protein, the azidotubulin and tau formed cross-linked complexes upon photoactivation. When 125I-labeled azidotubulin was used to photoaffinity label tubulin-binding proteins within the kinetochore of isolated mammalian chromosomes, a 130-kDa band was identified on autoradiographs of SDS-polyacrylamide gels of the 125I-labeled azidotubulin/chromosome preparations. The 130-kDa complex was isolated by antitubulin affinity chromatography and analyzed by immunoblotting using both antitubulin and kinetochore-specific sera obtained from human patients with the autoimmune disease scleroderma CREST. The immunoblots demonstrated that the 130-kDa band that was observed on autoradiographs was a complex of a subunit of the tubulin dimer and an 80-kDa CREST-specific kinetochore protein. The binding of azidotubulin to the 80-kDa kinetochore protein was significantly decreased when chromosomes were treated with a mixture of 9 parts underivatized tubulin to 1 part azidotubulin prior to photolysis. The formation of the 130-kDa azidotubulin/kinetochore protein complex was not inhibited by pretreating the chromosomes with CREST serum prior to incubation with azidotubulin. Azidotubulin should be a useful probe for the identification and characterization of tubulin-binding proteins.